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Dynamically 

Speaking 
I am happy to let you know that 

everyone at the National Soil 

Dynamics Laboratory (NSDL) is 

healthy, but we are still in 

“maximum telework” status due 

to the COVID-19 outbreak. This 

means that we are mostly still 

working from home. 

Nevertheless, we have managed to keep our field projects 

going so far this year. In addition, we have even been able 

to move forward with some much needed hiring of new 

staff. Therefore, in this letter, I would like to welcome 

Thomas Counts and Jason Amling to our technical support 

staff. In addition, while not new to NSDL, I would also like 

to welcome Tammy Dorman to her new role as 

Administrative Officer for the ARS Auburn Location. 

I hope you enjoy reading about some of the research efforts 

we have included in this issue of National Soil Dynamics 

Highlights, and please visit our website for more 

information about our ongoing projects. 

H. Allen Torbert 

Research Leader 

 

populations have been found to exhibit resistance to 

herbicides such as glyphosate. The Global Change group 

investigated how growth under high CO2 impacted 

herbicidal control of this problematic pigweed. Seed from 

both a glyphosate resistant and a glyphosate susceptible 

population were germinated in a greenhouse and 

transferred to open top field chambers for exposure to a 

normal atmospheric CO2 level and an elevated (+ 200 

ppm) atmospheric CO2 level. Plants were grown under 

ambient and elevated CO2 conditions for 16 days prior to 

being sprayed with glyphosate at ½, 1, and 1½ times the 

recommended label rate plus an untreated control. Plants 

were returned to the CO2 chambers and held for 11 days 

before being destructively harvested. 
 

Unlike previous high CO2 studies, we did not observe an 

increase in plant dry weight (top, root, or total) due to 

growth under high CO2. It was our intent to have plants 

of a size that farmers would encounter in the field 

requiring herbicidal control. Therefore, the short CO2 

exposure period may explain the lack of a growth 

response to elevated CO2. All rates of glyphosate reduced 

growth of susceptible plants compared to control under 

both levels of CO2. However, resistant plants were 

unaffected by glyphosate, regardless of rate, under both 

CO2 treatments. Results from this short-term study 

suggest that weed control strategies for these populations 

of pigweed (glyphosate resistant and susceptible) should 

not be altered under future conditions of elevated 

atmospheric CO2. 
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Plants use carbon dioxide (CO2) to build tissues and the 

rising level of CO2 in the atmosphere (due largely to 

human activities) usually leads to larger plants. Plants vary 

in their growth response to higher levels of CO2 with C4 

grass-type plants (like corn and sorghum) showing 10-20% 

increases in growth and yield and C3 flowering plants (like 

cotton and soybean) increasing around 30%. 

Unfortunately, this is true for weeds as well as crop plants. 

In fact, weeds have been shown to exhibit greater growth 

increases to elevated atmospheric CO2 than crop plants, 

prompting speculation that herbicide rates may need to be 

increased to maintain effective control. 
 

Palmer amaranth (Amaranthus palmeri [S.] Wats.), 

commonly called pigweed, is a problem in many cropping 

systems in the southeastern US (Figure 1).  Some pigweed 

Effects of CO2 on Herbicidal Control of Pigweed 

Figure 1. Palmer amaranth (pigweed). 
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determines its end; the combination of both components  

determines the duration of CWFP.  Weeds that are pre-

sent before or emerge after this period do not cause sig-

nificant (>5%) yield loss.  
 

We hypothesized the use of cover crops managed for 

maximum biomass could decrease or delay weed emer-

gence, effectively reducing the CPWC. A field experi-

ment was conducted to evaluate the CPWC in cotton as 

affected by a high biomass cereal rye cover crop and till-

age. The three management systems evaluated included 

conventional tillage following winter fallow, conserva-

tion tillage (CT) following winter fallow, and CT follow-

ing a cereal rye cover crop (Fig. 2) managed for maxi-

mum biomass.  Throughout most of the growing season, 

weed biomass in cereal rye cover crop plots was less 

than the CT winter fallow system in both years, and less 

than both CT winter fallow and conventional tillage in 

one year. The presence of a rye cover crop delayed the 

CTWR approximately 8 days compared to the fallow 

treatment both years, while conventional tillage delayed 

CTWR about two weeks compared to winter fallow. Rel-

ative yield losses in both years did not reach the 5% 

threshold limit until about 2 weeks after planting (WAP) 

for CT following winter fallow, 3 WAP with CT following 

a rye cover crop, and 3.5 WAP following conventional 

tillage. Thus, CT following winter fallow should be 

avoided to minimize cotton yield loss. 

 

Dates Meeting Location 

Nov. 9-13, 2020 

Agronomy, Crop Science, 

& Soil Science Societies’ 

Annual Meeting  

Virtual 

Jan. 5-7, 2021 
Southeast Vegetable and 

Fruit Expo 
Virtual 

Jan. 5-7, 2021 Beltwide Cotton Conf. Virtual 

Jan. 25-26, 2021 

Southern Weed Science 

Society of America Annual 

Meeting 

Virtual 

Jan. 30-Feb. 1, 

2021 

Southern Branch-ASA 

Meeting 
Virtual 

Feb. 4-9, 2021 

Southern Association of 

Agricultural Scientists 

Annual Meeting 

Irving, TX 

Feb. 9-11, 2021 

24th Annual National 

Conservation Systems 

Cotton & Rice 

Conference  

Virtual  

March 5, 2021 
Georgia Organics Annual 

Conference 
Columbus, GA 

In the Mid-South and Southeast United States cotton pro-

ducing states, pigweed, crabgrass, morningglory, nutsedges, 

goosegrass, and sicklepod are the highest ranked trouble-

some weeds. Widespread herbicide resistant horseweed and 

Palmer amaranth in this area has reemphasized the need for 

integrated herbicide resistant weed control strategies. Our 

recent pigweed research has focused on integrated cultural 

and chemical weed management strategies to provide effec-

tive control and reduce selection pressure for resistance de-

velopment.   
 

The critical period for weed control (CPWC) is the time in-

terval in crop growth when a weed-free state must be main-

tained to prevent substantial (≥5%) yield loss. The CPWC 

has two separately measured weed-crop competition com-

ponents: 1) the critical timing for weed removal (CTWR i.e. 

the maximum time duration the crop can tolerate early-

season weed competition before incurring increasingly sub-

stantial yield loss) and 2) the critical weed-free period 

(CWFP; i.e. the minimum time duration from time of plant-

ing onward when a crop needs to be kept weed free to pre-

vent substantial yield losses above a predetermined level). 

The CTWR determines the beginning of CPWC while CWFP  

Figure 2.  Cotton grown in a conservation tillage and 
cereal rye production system. 

Rye Delays Weed Emergence 

and Reduces Potential Cotton 

Yield Loss  
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[ƛƴΣ ¸ΦΣ ²ŀǧǎΣ 5Φ.ΦΣ YƭƻŜǇǇŜǊΣ WΦ²ΦΣ !ŘŜǎŜƳƻȅŜΣ !ΦhΦΣ CŜƴƎΣ ¸Φ нлмфΦ 

9ũŜŎǘ ƻŦ Ǉƭŀƴǘ ƎǊƻǿǘƘ ǇǊƻƳƻǝƴƎ ǊƘƛȊƻōŀŎǘŜǊƛŀ ŀǘ ǾŀǊƛƻǳǎ ƴƛǘǊƻƎŜƴ ǊŀǘŜǎ 

ƻƴ ŎƻǊƴ ƎǊƻǿǘƘΦ !ƎǊƛŎǳƭǘǳǊŀƭ {ŎƛŜƴŎŜǎΦ млΥмрпн-мрсрΦ ƘǧǇǎΥκκ

ŘƻƛΦƻǊƎκмлΦпносκŀǎΦнлмфΦмлмнммпΦ 

²ŀǧǎΣ 5Φ.ΦΣ wǳƴƛƻƴΣ DΦ.ΦΣ tǳǊǎǿŜƭƭΣ WΦ[ΦΣ ¢ƻǊōŜǊǘ LLLΣ IΦ!ΦΣ 5ŀǾƛǎΣ WΦ5Φ нлмфΦ 

CD5 ƎȅǇǎǳƳ ƭƛǧŜǊ ŜũŜŎǘǎ ƻƴ ƎŀǎŜƻǳǎ ƭƻǎǎŜǎ ŦǊƻƳ ŀ ōǊƻƛƭŜǊ ƘƻǳǎŜΦ 

LƴǘŜǊƴŀǝƻƴŀƭ WƻǳǊƴŀƭ ƻŦ tƻǳƭǘǊȅ {ŎƛŜƴŎŜΦ мфΥпн-рлΦ ƘǧǇǎΥκκ

ŘƻƛΦƻǊƎκмлΦофноκƛƧǇǎΦнлнлΦпнΦрлΦ 

YƻǊƴŜŎƪƛΣ ¢Φ{Φ нлнлΦ LƳǇŀŎǘ ƻŦ ŘƛũŜǊŜƴǘ ŎƻǾŜǊ ŎǊƻǇǎ ŀƴŘ ǘŜǊƳƛƴŀǝƻƴ 

ƳŜǘƘƻŘǎ ƻƴ ŎƻƭƭŀǊŘ ȅƛŜƭŘΦ 9ǳǊƻǇŜŀƴ !ƎǊƻǇƘȅǎƛŎŀƭ WƻǳǊƴŀƭΦ ±ƻƭ сΣ bƻ пΥ рл-

ссΦ 

.ŀƭƪŎƻƳΣ YΦ{ΦΣ .ƻǿŜƴΣ YΦ[Φ нлнлΦ /ƻǊƴ ǊŜǎǇƻƴǎŜ ŀŎǊƻǎǎ Ǉƭŀƴǘ ŘŜƴǎƛǝŜǎ 

ŀƴŘ Ǌƻǿ ŎƻƴŬƎǳǊŀǝƻƴǎ ŦƻǊ ŘƛũŜǊŜƴǘ ƳƻƛǎǘǳǊŜ ŜƴǾƛǊƻƴƳŜƴǘǎΦ 

LƴǘŜǊƴŀǝƻƴŀƭ WƻǳǊƴŀƭ ƻŦ !ƎǊƻƴƻƳȅΦ ǾƻƭΦ нлнлΦ !ǊǝŎƭŜ L5 прмулснΣ мл 

ǇŀƎŜǎΣ ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦммррκнлнлκпрмулснΦ 

WŀƴƛΣ !Φ5ΦΣ aǳƭǾŀƴŜȅΣ aΦWΦΣ .ŀƭƪŎƻƳΣ YΦ{ΦΣ ²ƻƻŘΣ /ΦΣ WƻǊŘŀƴΣ 5Φ[ΦΣ ²ƻƻŘΣ 

.ΦIΦΣ 5ŜǾƪƻǘŀΣ tΦ нлмфΦ tŜŀƴǳǘ ǊŜǎƛŘǳŜǎ ǎǳǇǇƭȅ ƳƛƴƛƳŀƭ Ǉƭŀƴǘ-ŀǾŀƛƭŀōƭŜ 

ƴƛǘǊƻƎŜƴ ƻƴ ŀ ƳŀƧƻǊ ǎƻƛƭ ǎŜǊƛŜǎ ƛƴ ǘƘŜ ¦{! ǇŜŀƴǳǘ ōŀǎƛƴΦ {ƻƛƭ ¦ǎŜ ŀƴŘ 

aŀƴŀƎŜƳŜƴǘΦ осΥнтп-нупΦ ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦммммκǎǳƳΦмнрсоΦ 

[ƛƴΣ ¸ΦΣ ²ŀǧǎΣ 5Φ.ΦΣ ¢ƻǊōŜǊǘ LLLΣ IΦ!ΦΣ IƻǿŜΣ WΦ!ΦΣ CŜƴƎΣ ¸Φ нлнлΦ LƴǘŜƎǊŀǝƻƴ 

ƻŦ ǇƻǳƭǘǊȅ ƭƛǧŜǊ ŀƴŘ ƳƛƴŜǊŀƭ b ƻƴ ƎǊƻǿǘƘ ŀƴŘ ȅƛŜƭŘ ƻŦ ǿƛƴǘŜǊ ŎŀƴƻƭŀΦ 

!ƎǊƻƴƻƳȅ WƻǳǊƴŀƭΦ ммнΥнпфсςнрлрΦ ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦмллнκŀƎƧнΦнлмруΦ 

¢ŜƪŜǎǘŜΣ aΦΣ ²ŀȅΣ ¢ΦwΦΣ {ȅŜŘΣ ½ΦΣ {ŎƘŀŦŜǊΣ wΦ нлнлΦ aƻŘŜƭƛƴƎ ǎƻƛƭ-ǘƻ-

ōǳƭƭŘƻȊŜǊ ōƭŀŘŜ ƛƴǘŜǊŀŎǝƻƴ ǳǎƛƴƎ ǘƘŜ ŘƛǎŎǊŜǘŜ ŜƭŜƳŜƴǘ ƳŜǘƘƻŘ ό59aύΦ 

¢ŜǊǊŀƳŜŎƘŀƴƛŎǎ WƻǳǊƴŀƭΦ ууΥпм-рнΦ ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦмлмсκ

ƧΦƧǘŜǊǊŀΦнлмфΦмнΦллоΦ 

[ƛƴΣ ¸ΦΣ ²ŀǧǎΣ 5Φ.ΦΣ ¢ƻǊōŜǊǘ LLLΣ IΦ!ΦΣ IƻǿŜΣ WΦ!Φ нлнлΦ LƴƅǳŜƴŎŜ ƻŦ 

ƴƛǘǊƻƎŜƴ ǊŀǘŜ ƻƴ ǿƛƴǘŜǊ Ŏŀƴƻƭŀ ǇǊƻŘǳŎǝƻƴ ƛƴ ǘƘŜ {ƻǳǘƘŜŀǎǘŜǊƴ ¦{Φ 

!ƎǊƻƴƻƳȅ WƻǳǊƴŀƭΦ ммнΥ нфтуςнфутΦ ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦмллнκŀƎƧнΦнлмфтΦ 

 .ŀǊōƻǎŀΣ WΦ½ΦΣ tŜǊŜƛǊŀΣ DΦvΦΣ aƻǧŀΣ !ΦΣ tƻƎƎŜǊŜΣ DΦ/ΦΣ tǊƛƻǊΣ {Φ!ΦΣ 

DƻǳƭŀǊǘŜΣ DΦ5Φ нлнлΦ Dƭƻōŀƭ ǘǊŜƴŘǎ ƛƴ ŀǇǇǎ ŦƻǊ ŀƎǊƛŎǳƭǘǳǊŜΦ aǳƭǝ-{ŎƛŜƴŎŜ 

WƻǳǊƴŀƭΦ оόмύΥмс-нлΦ ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦооуотκƳǎƧΦǾоƛмΦмлфрΦ 

CŜǊǊŜƛǊŀΣ /ΦΣ .ŀǎǎŀŎƻΣ aΦΣ !ǊŀǳƧƻΣ 9ΦΣ tŀǳƭŜǩΣ 9ΦΣ tǊƛƻǊΣ {Φ!ΦΣ aƻǧŀΣ !Φ 

нлнлΦ DȅǇǎǳƳ ŜũŜŎǘǎ ƻƴ ŜǳŎŀƭȅǇǘǳǎ ƴǳǘǊƛǝƻƴ ƛƴ ǎǳōǘǊƻǇƛŎŀƭ .ǊŀȊƛƭΦ 

.ǊŀȊƛƭƛŀƴ WƻǳǊƴŀƭ ƻŦ 5ŜǾŜƭƻǇƳŜƴǘΦ сόрύΥнрмсл-нрмттΦ ƘǧǇǎΥκκ

ŘƻƛΦƻǊƎκмлΦопммтκōƧŘǾсƴрΦ 

aƻǧŀΣ !ΦΣ !ǊŀǳƧƻΣ 9ΦaΦΣ .ǊƻŀŘƭŜȅΣ aΦwΦΣ ¸ƻǳƴƎΣ {Φ5ΦΣ .ŀǊōƻǎŀΣ WΦ½ΦΣ tǊƛƻǊΣ 

{Φ!ΦΣ {ŎƘƳƛŘǘΣ tΦ нлнлΦ aƛƴŜǊŀƭǎ ŀƴŘ ǇƻǘŜƴǝŀƭƭȅ ǘƻȄƛŎ ŜƭŜƳŜƴǘǎ ƛƴ ŎƻǊƴ 

ǎƛƭŀƎŜ ŦǊƻƳ ǘǊƻǇƛŎŀƭ ŀƴŘ ǎǳōǘǊƻǇƛŎŀƭ .ǊŀȊƛƭΦ wŜǾƛǎǘŀ .ǊŀǎƛƭŜƛǊŀ ŘŜ 

½ƻƻǘŜŎƴƛŀΦ пфΥŜнлмфлнмпΦ ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦотпфсκǊōȊпфнлмфлнмпΦ 

{ƻōŀΣ 5ΦΣ {ƘǳΣ ¢ΦΣ wǳƴƛƻƴΣ DΦ.ΦΣ tǊƛƻǊΣ {Φ!ΦΣ CǊƛǘǎŎƘƛΣ CΦΣ !ǊŀƴƧǳŜƭƻΣ LΦΣ {ŀƴȊ-

{ŀŜȊΣ !Φ нлнлΦ 9ũŜŎǘǎ ƻŦ ŜƭŜǾŀǘŜŘ ώ/hнϐ ƻƴ ǇƘƻǘƻǎȅƴǘƘŜǎƛǎ ŀƴŘ ǎŜŜŘ ȅƛŜƭŘ 

ǇŀǊŀƳŜǘŜǊǎ ƛƴ ǘǿƻ ǎƻȅōŜŀƴ ƎŜƴƻǘȅǇŜǎ ǿƛǘƘ ŎƻƴǘǊŀǎǝƴƎ ǿŀǘŜǊ ǳǎŜ 

ŜŶŎƛŜƴŎȅΦ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ 9ȄǇŜǊƛƳŜƴǘŀƭ .ƻǘŀƴȅΦ мтуΥмлпмрпΦ ƘǧǇǎΥκκ

ŘƻƛΦƻǊƎκмлΦмлмсκƧΦŜƴǾŜȄǇōƻǘΦнлнлΦмлпмрпΦ 

Reducing P Leaching from            

Containerized Media with      

Gypsum  

Phosphorus (P) loss from agricultural production systems 

is the major culprit causing blooms of harmful algae to 

occur in rivers, lakes and streams. Once excess algae 

growth ensues in these fresh water ecosystems, the water 

becomes depleted of oxygen causing dead zones to occur 

that damages the vitality of these systems for aquatic life. 

Scientist at the NSDL have been researching ways to im-

prove water quality by binding P into the soil under forage 

and row crop production systems to prevent it from run-

ning off. Research discoveries from this lab have shown 

that flue gas desulfurization (FGD) gypsum can be used as 

a soil additive to curb P losses from these agricultural 

fields. This FGD gypsum source is produced as a byprod-

uct of removing sulfur from emissions at coal-fired elec-

tric utility plants. Thus, there is no shortage of this syn-

thetic gypsum source; half of this material has to be land-

filled.   
 

Similar to forage and row crop production systems, horti-

cultural nursery production can be responsible for intro-

ducing P into the environment. Throughout the US, 

nursery crops are primarily being grown in containerized 

production using light-weight soil-less media, primarily 

consisting of pine bark or peat-based substrates. This me-

dia has a high percentage of air space for enabling the 

growth of plants in containers. However, as a result of this  

Figure 3. Leaching of horticulture nursery containers. 

http://www.ars.usda.gov/sea/nsdl
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high porosity, frequent daily irrigation cycles are 

required (upwards of 1/2 acre inch of water or more). In 

addition, the media components have a low nutrient 

sorption capacity often allowing as much as 75 % of the 

applied P to be lost from the containers. One approach to 

reduce horticulture’s footprint on the environment could 

be to amend the nursey containers with FGD gypsum. A 

series of pilot studies were conducted by NSDL scientist 

to evaluate varying rates of FGD gypsum in pine bark 

substrates and its effectiveness on P retention within the 

media. These horticultural leaching experiments 

consisted of evaluating two fertilizer sources (fast release 

and slow release), four gypsum rates (2.5, 5, 10, and 15% 

v/v gypsum:media), and two application methods 

(mixed or placed at base of container). The containers 

were saturated and leached daily (Figs. 3 and 4). 

Preliminary evaluations showed that the FGD gypsum 

was effective at retaining P within the container (Fig. 5). 

Dissolved P concentrations in leachate decreased over 

time regardless of whether the containers were fertilized 

with a slow release or fast release fertilizer. With both 

FGD gypsum application methods, increasing FGD rates 

decreased dissolved P that leached. Mixing FGD gypsum 

with the media tended to be more effective than placing 

the gypsum at the base of the media containing the fast 

release fertilizer, while the two FGD gypsum application 

methods were comparable for media containing the slow 

release fertilizer. Initial results from these experiments 

suggest that the addition of FGD gypsum to 

containerized nursey media could be a new management 

strategy for improving the sustainability of our 

environment.  

Figure 5. Differences in leachate clarity between 15% 

FGD gypsum + media and the 100% media. 

é Reducing Leaching cont.    

Dr. Andrew Price guest lectured twice in Auburn University 
Entomology and Plant Pathology 'Integrated Pest Management' 
class.  The title of his presentation was 'Cover Crops As An Aid 
In Weed Management'. 4/7/2020 

Mr. Aleksandr Kavetskiy and Drs. Galina Yakubova,, Steve Prior, 
and Allen Torbert presented at the International Conference on 
Agricultural Soil Science and Soil Analysis (ICASSSA 2020) in 
San Francisco, CA.  The title of the presentation was ‘Neutron-
gamma technology for soil elemental analysis and mapping’.            
6/4-5/2020  

Dr. Kip Balkcom was invited to present at an Alabama 
Agricultural Experiment Station sponsored virtual field day 
about cover crop mixtures preceding corn.  Dr. Balkcom’s 
presentation was recorded and posted to an Alabama 
Agricultural Experiment Station FaceBook page.  8/21/2020 

Dr. Kip Balkcom was invited to present at the Virtual Cover Crop 
In Service Training for Alabama, Georgia, and Florida.  The title 
of his presentation was ‘Nitrogen Management and Cover 
Crops’.  9/21/2020 

Figure 4. Applying water to horticulture nursery con-
tainers. 


